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The title compound, [Sn(C 6 H 5 )3(C7H 5 N20 4 )]„, forms poly- 
meric chains along [010]. The Sn IV ion is five-coordinated in a 
distorted trigonal-bipyramidal geometry by two monodentate 
carboxylate groups and three phenyl rings. The axial sites are 
occupied by the O atoms of two symmetry-related carboxylate 
groups [O-Sn-O = 170.88 (3)°]. The benzene ring of the 5- 
amino-2-nitrobenzoate ligand forms dihedral angles of 
82.92 (6), 81.10 (6) and 83.54 (6)° with respect to the three 
phenyl rings. In the crystal, the chains are linked by 
intermolecular N— H- ■ O and weak C— H- ■ O interactions 
into a three-dimensional network. The crystal structure is 
further stabilized by weak intermolecular C— H- ■ -it inter- 
actions. 

Related literature 

For general background to and the coordination environment 
of triphenyltin(IV) carboxylate complexes, see: Yeap & Teoh 
(2003); Win et al. (2006, 2008, 2011a,6,c). For standard bond- 
length data, see: Allen et al. (1987). For the stability of the 
temperature controller used in the data collection, see: Cosier 
& Glazer (1986). 




Experimental 

Crystal data 

[Sn(C 6 H 5 ) 3 (C7H 5 N 2 04)] 
M, = 531.12 
Monoclinic, Pl^/c 
a = 10.9752 (1) A 
b = 11.8342 (1) A 
c = 17.4160 (2) A 
P = 102.164 (1)° 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
= 0.671, T max = 0.783 

Refinement 

R[F 2 > 2a(F 2 )] = 0.018 

wR(F 2 ) = 0.046 

S = 1.07 

7981 reflections 

297 parameters 



V = 2211.25 (4) A 3 
Z = 4 

Mo Ka radiation 
fl = 1.19 mm~' 
T = 100 K 

0.37 x 0.25 x 0.22 mm 



27219 measured reflections 
7981 independent reflections 
7370 reflections with / > 2o(I) 
R iM = 0.017 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.51 e A~ 3 

Ap mi „ = -0.54 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl and Cg2 are the centroids of the C1-C6 and C7-C12 phenyl rings, 
respectively. 



D-H- -a 


D-H 


H- ■ A 


D- ■ A 


D-H- - A 


Nl— H22V1- ■ Ol' 


0.85 (2) 


2.498 (19) 


3.0619 (14) 


124.3 (15) 


C5-H5A- ■ 04" 


0.95 


2.40 


3.3288 (16) 


167 


C3-H3/1- ■ CgT" 


0.95 


2.58 


3.4430 (14) 


152 


C21-H2L4-Cgl iv 


0.95 


2.70 


3.4669 (12) 


138 


Symmetry codes: (i) — x 


+ 2, -v + 1, 


-z; (ii) —x + l,y- 


j, — z + 5; (iii) x. 




(iv) -x + 2,y + l, -Z + 


2" 









Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT, program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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catena-? o\y [ [triphenyltin(IV)] -/*-5-amino-2-nitrobenzoato-/c 2 O 1 : 0 1 ] 
Y.-F. Win, C.-S. Choong, S.-G. Teoh, C. K. Quah and H.-K. Fun 

Comment 

Generally, the tin(IV) atom moiety of triphenyltin(IV) carboxylate complexes could existed as four- or five-coordinated 
depending on the coordination manner of the carboxylate anions and the coordinating solvent (Yeap and Teoh, 2003; Win 
et ah, 2006; 2008; 20lla,b,c). In this study, the title complex is found to be similar to the reported structure of (2-amino-5- 
nitrobenzoato)triphenyltin(IV) (Win et ah, 2006) except that the amino group is substituted at meta-position and the nitro 
group is substituted at ortho-position to the benzoate group. 

The asymmetric unit of the title compound is shown in Fig. 1 . The overall structure consists of polymeric one-dimensional 
chains along [010] (Fig. 2). The Snl atom is five-coordinate, with a distorted trigonal-bipyramidal coordination geometry, 
formed by two monodentate symmetry related carboxylate groups and three phenyl rings. The axial sites are occupied by 

the O atoms of the two carboxylate groups [Ol-Snl-02 1 = 170.88 (3)°, symmetry code: (i) 2-x,-l/2+y,l/2-z], with the three 
phenyl rings occupying the equatorial plane. Bond lengths (Allen et al, 1987) and angles are within normal ranges. The 
benzene ring (C20-C25) of the 5-amino-2-nitrobenzoato ligand makes dihedral angles of 82.92 (6), 81. 10 (6) and 83.54 (6)° 
with respect to the three phenyl rings (C1-C6, C7-C12 and C13-C18). 

In the crystal (Fig. 3), the polymeric one-dimensional chains are linked by intermolecular N1-H2N1--01 111 and 

weak C5-H5A - 04 1V interactions into a three-dimensional network. The crystal structure is further consolidated by 

C21-H21A-Cgl fl and C3-H3A -Cg2 v (Table 1) interactions, where Cgl and Cg2 are the centroids of C1-C6 and C7-C12 
phenyl rings, repectively. 

Experimental 

The title complex was obtained by heating under reflux a 1 : 1 molar mixture of triphenyltin(IV) hydroxide (0.73 g, 2 mmol) 
and 5-amino-2-nitrobenzoic acid (0.36 g, 2 mmol) in methanol (50 ml) for 3 h. A clear yellow transparent solution was 
separated by filtration and kept in a bottle. After a few days, yellow crystals (0.48 g, 89.0 % yield) were collected. Melting 
point: 442-443 K. Analysis for C 2 5H2oN20 4 Sn: C, 55.89; H, 3.84; N, 5.14 %. Calculated for C 2 5H2oN 2 04Sn: C, 56.53; 
H, 3.80; N, 5.27%. 

Refinement 

Atoms H1N1 and H2N1 were located from the difference Fourier map and refined freely [Nl-H = 0.852 (18) and 0.853 
(19) A]. The remaining H atoms were positioned geometrically and refined using a riding model with C-H = 0.95 A and 
^iso(H) = 1.2 C/ e q(C). The highest residual electron density peak is located at 0.67 A from atom C25 and the deepest hole 
is located at 0.71 A from atom Snl. 
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Fig. 1. The asymmetric unit of the title compound showing 50% probability displacement el- 
lipsoids for non-H atoms. 



Fig. 2. The polymeric structure of the title compound, viewed along the c axis, showing one- 
dimensional chains along [010]. 



Fig. 3. The crystal packing of the title compound, viewed along the b axis. H atoms not in- 
volved in hydrogen bonds (dashed lines) have been omitted for clarity. 



cafena-Poly[[triphenyltin(IV)]-u-5-amino-2-nitrobenzoato- k 2 0 1 :0 1 ] 

Crystal data 

[Sn(C 6 H 5 ) 3 (C 7 H 5 N 2 0 4 )] F(000) = 1064 

M r = 531.12 D x = 1.595 Mg nT 3 

Monoclinic, Fl\lc Mo Ka radiation, X = 0.71073 A 

Hall symbol: -P 2ybc Cell parameters from 9281 reflections 

a = 10.9752 (1) A 9 = 2.4-32.7° 

b = 11.8342 (1) A M = 1.19 mm 1 

c= 17.4160(2) A 7/=100K 

(3 = 102.164 (1)° Block, yellow 

K= 2211.25 (4) A 3 0.37 x 0.25 x 0.22 mm 

Z=4 



Data collection 



Bruker SMART APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 



7981 independent reflections 

7370 reflections with / > 2a(7) 
^=0.017 

@max — 32.7 . 
/j = -16->16 
jfc = -17-»15 



sup-2 



supplementary materials 



27219 measured reflections 



/= -24^26 



Refinement 



R[F 2 >2g(F 2 )] = 0.018 



Refinement on F 2 



Least-squares matrix: full 



wR(F 2 ) = 0.046 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



5=1.07 



w = l/[a 2 (F 0 2 ) + (0.0187P) 2 + 0.9636.P] 
where P = {F 2 + 2F 2 )/3 



297 parameters 



0 restraints 



7981 reflections 



(A/0) max = 0.003 
Ap max = 0.51 e 
Apmin = -0.54 e A 



Special details 



Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 

2 

ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





Snl 0.980205 (6) 0.157183 (6) 0.217102 (4) 0.01124(2) 

01 0.93081 (8) 0.32432 (7) 0.16122 (5) 0.01487 (14) 

02 0.97650(7) 0.46996 (7) 0.24440 (4) 0.01352 (14) 

03 0.70740 (8) 0.38800 (8) 0.21137 (5) 0.02102 (17) 

04 0.53208 (8) 0.43580 (10) 0.13585 (6) 0.0329 (2) 
Nl 0.89051 (11) 0.67399 (10) -0.04786 (6) 0.0218 (2) 
N2 0.64692 (9) 0.43960 (9) 0.15452 (6) 0.01829 (18) 
CI 0.87574 (10) 0.17504 (9) 0.30535 (6) 0.01377(18) 
C2 0.89877 (11) 0.25962 (10) 0.36218 (7) 0.0193 (2) 
H2A 0.9597 0.3158 0.3599 0.023* 

C3 0.83296 (13) 0.26235 (12) 0.42251 (7) 0.0243 (2) 

H3A 0.8496 0.3199 0.4613 0.029* 

C4 0.74309 (12) 0.18074 (12) 0.42582 (7) 0.0247 (2) 

H4A 0.6988 0.1823 0.4672 0.030* 
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Atomic displacement parameters (A 2 ) 



u n u 22 u 33 u n u n u 23 

Snl 0.01332 (3) 0.00974 (4) 0.01053 (3) -0.00065 (2) 0.00225 (2) -0.00024 (2) 

01 0.0199 (3) 0.0093 (4) 0.0152 (3) 0.0003 (3) 0.0032 (3) 0.0005 (3) 

02 0.0169 (3) 0.0107 (4) 0.0122 (3) -0.0003 (3) 0.0013 (2) 0.0001 (3) 

03 0.0179 (4) 0.0240 (5) 0.0210 (4) 0.0006 (3) 0.0037 (3) 0.0069 (3) 

04 0.0126 (4) 0.0446 (7) 0.0399 (5) -0.0017 (4) 0.0019 (4) 0.0139(5) 
Nl 0.0300(5) 0.0202(5) 0.0158(4) 0.0032(4) 0.0060(4) 0.0064(4) 
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Pi PiPiICi fA\ 

— u.uuzy pj 


A AA*7£ ( A \ 

U.UU /o p J 


A PiPiA 1 fZ\ 

U.UU41 p J 


Co 


a a 1 hq //i\ 
U.U1 /V (4 J 


Pi PiI HH fZ\ 

U.U1 1 1 \p) 


Pi Pi 1 £G fZ\ 

u.uioy p ) 


A AATA (A\ 

— u.uuzu pj 


A AAH ( A\ 

U.UUjj pj 


A AAA"7 (A\ 

—u.uuu / pj 


C/ 


A r\ i on /a\ 
U.UloU (4 J 


a ai i a /c\ 
U.U1 iu p J 


A A1 11 (A\ 

U.U1Z1 (4 ) 


a nnn (A \ 

— u.uuzz pj 


A AAOe CX\ 

U.UUZj p j 


A AAA 1 f1\ 

u.uuui p J 


Co 


U.U1 /U (4 J 


Pi miQ 

u.uz^y p j 


Pi Pi 1 (^A ( ^\ 

U.Ulo4 p ) 


— U.UUZo pj 


A AA1"7 ( A\ 

U.UUj / PJ 


A AAO/1 (A\ 

— U.UUZ4 pj 


cy 


A A 1 A A ( \ 

u.uiyu p ) 


Pi PiA TO /'OA 
U.U4ZZ (o J 


Pi ATA1 ( Z.\ 

U.UZUJ p J 


— U.UUoo p ) 


A AA 1 A (A \ 

U.UU14 p J 


—U.UUJ / pj 


CIO 


U.U3Z0 p J 


U.U J Jo p J 


A A 1 0£ ( ^\ 

U.UloO p ) 


A A1 HQ (&\ 

— U.U1 /o pj 


A AA1A ( ^\ 

u.uuju p j 


A AAO 1 fZ\ 

— U.UUol pj 


CI 1 


A f\A fH\ 

U.U4Z0 {/ ) 


U.U1 / j pj 


A A 1 ( \ 

U.U1 lb p ) 


— U.UU 11 p J 


U.UU / J p J 


a nfien tA\ 

— u.uujy pj 


Clz 


U.UZ5Z p J 


A A1 TA /C\ 

u.uizu p J 


Pi Pi 1 Z Z fZ\ 

U.U1 jj p ) 


A AA 1 A (A \ 

U.UU1U (4 J 


A PiPiA 1 (A \ 

U.UU41 pj 


A AAA/1 SA\ 

— U.UUU4 pj 


CI J 


A A 1 (A \ 

U.U1 jZ (4 J 


A A 1 A A fZ\ 

U.U144 p J 


A A 1 HA fZ\ 

U.U1 /4 p ) 


A AAA^ /'/lA 

— U.UUUj pj 


A AA \ Pi (1\ 

u.uuiy p j 


A AflCl SA\ 

U.UUjZ p J 


C14 


u.uiyz p ) 


Pi AOO/1 (H\ 

U.UZ&4 {/) 


Pi Pi 1 f^l\ 

U.Uloo p ) 


A AA 1 £ (A \ 

U.UUlo p J 


A nflC7 ( A\ 

U.UUjZ p J 


A AA ~\H (A \ 

u.uui / pj 


CI J 


A A 1 QA fZ\ 

U.Ulo4 {j J 


Pi PiA A A fCi\ 

U.U444 (y ) 


pi men 

u.uzjy p ) 


A AA^T /^e\ 

U.UUjZ p J 


A AAOT ( A \ 

U.UUoZ p J 


A AAO A f£\ 

U.UUo4 p J 


Clo 


U.UIoj p J 


Pi A1/^*7 fCi\ 

U.Ujo 1 \y) 


Pi PiZPiPi fCi\ 

U.UjUU {y ) 


—U.UU JO p J 


A AA 1 1 fZ\ 

u.uuiz p J 


n nmc sh\ 

u.uiyj pj 


CI / 


A Aim 

U.UZUZ (o J 


A A 1 Pit. fH\ 

u.uiyo {/) 


Pi A£C2 /1 1 A 

U.Uooj (1 1 J 


A AA^l ( 

—U.UUj J pj 


A PiPi&A 

— U.UUo4 pj 


A AAC.1 (H\ 

U.UUjj pj 


CIS 


U.UloU [p J 


Pi A1 A Pi \ 

U.U14U p ) 


A PiA ^1 fQ\ 

U.U4JJ [o) 


A AAA/1 (A\ 

— U.UUU4 pj 


A AAOA 

—u.uuzu p J 


A AAAA 

u.uuuu p J 


ciy 


A r\ i f/1\ 

U.UIZj (4 J 


Pi Pi 1 1 A fZ\ 

U.U1 14 p ) 


A A 1 ""M (A \ 

U.U1Z4 (4 ) 


A AAA"") f1\ 

— u.uuuz p J 


A AA1A f1\ 

u.uuiy p j 


A AA 1 C fj\ 

U.UUI J p J 


C20 


0.0154 (4) 


A AAA/C /C\ 

o.ooyo (5) 


A A 1 1A / A \ 

0.0120 (4) 


A AAA*7 ^ 

0.0007 (3) 


A AA 1 1 ^ 

0.0013 (3) 


A AA 1 A ^ 

-0.0010 (3) 


C21 


0.0175 (4) 


0.0120 (5) 


0.0126 (4) 


0.0011 (4) 


0.0023 (3) 


0.0004 (3) 


C22 


0.0231 (5) 


0.0122 (5) 


0.0125 (4) 


0.0012(4) 


0.0025 (4) 


0.0000 (4) 


C23 


0.0221 (5) 


0.0173 (5) 


0.0170 (5) 


0.0038 (4) 


-0.0017 (4) 


0.0031 (4) 


C24 


0.0163 (4) 


0.0194 (6) 


0.0202 (5) 


0.0030 (4) 


-0.0012 (4) 


0.0016(4) 


C25 


0.0154(4) 


0.0137 (5) 


0.0152 (4) 


0.0002 (4) 


0.0016(3) 


0.0003 (4) 



Geometric parameters (A, °) 



Snl— CI 


2.1129(11) 


C9— C10 


1.390 (2) 


Snl— C7 


2.1222 (10) 


C9— H9A 


0.9500 


Snl— C13 


2.1239 (11) 


C10— CI 1 


1.381 (2) 


Snl— Ol 


2.2205 (8) 


C10— H10A 


0.9500 


Snl— 02 l 


2.3345 (8) 


Cll— C12 


1.3949 (17) 


Ol— C19 


1.2651 (13) 


Cll— H11A 


0.9500 


02— C19 


1.2563 (12) 


C12— H12A 


0.9500 


02— Snl" 


2.3345 (8) 


C13— C14 


1.3965 (17) 


03— N2 


1.2315 (13) 


C13— C18 


1.3978 (18) 


04— N2 


1.2344 (12) 


C14— C15 


1.3968 (17) 


Nl— C22 


1.3616(15) 


C14— H14A 


0.9500 


Nl— H1N1 


0.852 (18) 


C15— C16 


1.385 (2) 


Nl— H2N1 


0.853 (19) 


C15— H15A 


0.9500 


N2— C25 


1.4447 (15) 


C16— C17 


1.390 (2) 


CI— C2 


1.3928 (16) 


C16— H16A 


0.9500 


CI— C6 


1.3972 (16) 


C17— C18 


1.3947 (18) 


C2— C3 


1.3952 (17) 


C17— H17A 


0.9500 


C2— H2A 


0.9500 


C18— H18A 


0.9500 


C3— C4 


1.390 (2) 


CI 9— C20 


1.5135 (14) 


C3— H3A 


0.9500 


C20— C21 


1.3862 (15) 
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C4 — Cj 


1.35/0 (ly) 


CZU — CZD 


1.3y64 (14) 


z^/i 1 1 1 * 
C4 — hl4A 


n OCAA 


CZ1 — CZZ 


1 A 1 1 £. (1 C\ 

1.4110 (O) 


CD — Co 


1.3V3 / (lo) 


Czl — HZ1A 


n ncnn 

o.ysoo 


PS HS A 


U. V JUU 


r 1 ?? p?^ 

vZZ — cZj 


1 .^tU06 ^ 1 Of 


C6 — H6A 


0.9500 


C23 — C24 


1.3742 (17) 


C7 — C12 


1.3933 (16) 


C23 — H23A 


0.9500 


C7 — C8 


1.3988 (15) 


C24 — C25 


1.3982 (15) 


C8 — C9 


1.3960 (16) 


C24 — H24A 


0.9500 


C8 — H8A 


0.9500 






i — on i — ^ / 


1 no A1 (A\ 


pq pi n tti n a 
\^y — \^ 1 u — 1 1 1 \ja 


11Q Q 

i iy.y 


CI— Snl— C13 


124.55 (4) 


CIO— Cll— C12 


119.92 (12) 


C7— Snl— C13 


126.79 (4) 


CIO— Cll— H11A 


120.0 


CI— Snl— Ol 


96.31 (4) 


C12— Cll— H11A 


120.0 


CI— Snl— Ol 


86.85 (4) 


C7— CI 2— Cll 


120.73 (11) 


C13— Snl— Ol 


91.67 (4) 


C7— CI 2— H12A 


119.6 


CI — Snl — 02' 


89.71 (4) 


Cll— C12— H12A 


119.6 


C7— Snl— 02* 


84.74 (3) 


C14— C13— C18 


119.01 (11) 


C13— Snl— 02 1 


90.55 (4) 


C14— C13— Snl 


121.60 (9) 


Ol — Snl — 02' 


170.88 (3) 


CI 8— CI 3— Snl 


119.37(9) 


CI 9 — 01 — Snl 


139.32 (7) 


C13 — C14 — C15 


120.28 (13) 


pin p*i c~in 
C 1 y — U2 — Sn 1 


1 T,l AT) (1\ 


V. l j v. 1 1 1 1 1 H/\ 


1 1 Q 0 

117.7 


C22 — JN 1 — H1JN 1 


1 1 n a /1 t\ 
119.4 (12) 


P1C P11 ui/l A 

C15 — C14 — H14A 


1 1 n n 

ny.y 


P11 \T1 ui\T1 

C22 — JN 1 — H2JN 1 


1 in n 
120.V (13) 


P1£ P|C P 1 /I 

Clo — CO — C14 


1 in i c f 1 1\ 
120.35 (13) 


uimi \ti m\ii 
H1JN 1 — JN 1 — H2JN 1 


1 1 <C <C /1 *7\ 

llo.o (1 /) 


PU PIC UK A 

Clo — C15 — HOA 


1 1 n o 

ny.6 


r\i \n P./1 
U3 — JN2 — U4 


1 "7/; P1 1 \ 

122. /O (11) 


P 1 /I P1C UK A 

C14 — CO — HJjA 


lino 

ny.6 


U3 — JN2 — C25 


1 1 O O A /n\ 
116.64 (V) 


pic pu pn 
C 1 5 — C 1 0 — C 1 / 


1 1 n /1 1\ 
liy./O (12) 


p./i \n nr 
U4 JN 2 — C2 5 


1 1 o in /1 n \ 
116. JV (10) 


PIC PU ni<TA 

C 1 3 — C 1 0 — H 1 OA 


1 in 1 
120.1 


pi n p/; 
C2 — CI — Co 


1 1 n pin ^1 n\ 
liy.00 (10) 


pn pk ni<ri 

C 1 / — C 1 0 — H 1 OA 


1 in 1 
120.1 


pi pi c«i 
C2 — CI — bnl 


1 Q/i po\ 
122. V4 (6) 


r^^c* r^^n p 1 o 
C10 — CI / — Clo 


1 in in ( 1 c~\ 
12U.2U (O) 


p/: n c~ 1 
Co — CI — Snl 


I 1 "7 fl"7 /o \ 

II /.y / (6) 


pu PIT TT n A 

C 1 0 — C 1 / — H VIA 


1 1 n n 

ny.y 


pi pi pi 
CI — C2 — C3 


1 in /II / 1 1 \ 

120.43 (11) 


pio pn unA 
C 1 6 — C 1 / — H HA 


1 1 n n 

i iy.y 


pi pi m a 
C 1 — C2 — HZ A 


lino 

ny.6 


pn pin pn 
C 1 / — C 1 6 — C 1 3 


1 in /in { 1 A\ 
120.40 (14) 


pi pi m a 
C3 — C2 — HZ A 


lift n 

ny.6 


P1T PIO UIOA 

C 1 / — C 1 6 — H 1 6 A 


lino 

ny.6 


p/i pi pi 
C4 — C3 — C2 


1 1 (i n"7 i \ 

i iy.y / (12) 


pn pio m o a 
C13 — Clo — HloA 


1 1 n o 

ny.6 


p/t pi lji a 
C4 — C3 — Hi A 


1 in PI 

120.0 


P*1 p 1 n ni 
U2 — C 1 9 — U 1 


1 ic in f 1 n\ 
125.2y (10) 


PI PI HI A 

C2 — C3 — Hi A 


1 in pi 
120.0 


p.1 pin pin 
U2 — C 1 y — C20 


1 in in /i n\ 
120.10 (10) 


PC P/1 PI 

C5 — C4 C3 


1 in 1 £ / 1 1 \ 

120.10 (11) 


ni pin pftft 

ui — ciy — C20 


i i a A£ /n\ 
114.40 (y) 


PC P/1 \J A A 

C5 — C4 H4A 


lift ft 

ny.y 


pn pin pic 
C2 1 — C20 — C25 


1 1 o o c /n\ 
116.65 (y) 


PI P/1 TJ A A 

C3 — C4 H4A 


mi ft 
ny.y 


pn pin pin 
C2 1 — C20 — c i y 


i io 1/ /n\ 

ii6.2o (y) 


p/i pc p/: 
C4 — CD — Co 


1 1 n "7 1 i i i \ 

i ly. /i (12) 


pic pin pm 
C25 — C20 — c i y 


1 ii on /n\ 
122.60 (y) 


P/1 PC UC A 

C4 — CD — rljA 


i on i 
12U.1 


pin pn pii 
C2U — C2 1 — C22 


1 n ni i 1 n^ 
121.U2 (1U) 


p/; pc uc a 
Co — C5 — H5A 


1 i/i 1 
120.1 


pin pn m 1 a 
C20 — C2 1 — HZ 1 A 


1 1 n c 

ny.5 


pc p/; pi 

C5 — Co — CI 


Iftft 71 / 1 1 \ 

120.71 (11) 


P11 P11 TT11 A 

C22 — C2 1 — HZ 1 A 


119.5 


C5— C6— H6A 


119.6 


NI— C22— C23 


120.48 (11) 


CI— C6— H6A 


119.6 


NI— C22— C21 


120.82 (11) 


CI 2— C7— C8 


118.86(10) 


C23— C22— C21 


118.70(10) 


CI 2— C7— Snl 


123.56 (8) 


C24— C23— C22 


120.46 (10) 


C8— C7— Snl 


117.46 (8) 


C24— C23— H23A 


119.8 
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C9— C8— C7 


120.34 (12) 


C22— C23— H23A 


119.8 


C9 — C8 — H8A 


119.8 


C23— C24— C25 


120.09 (10) 


C7 — C8 — H8A 


119.8 


C23— C24— H24A 


120.0 


CIO— C9— C8 


119.88(12) 


C25— C24— H24A 


120.0 


CIO— C9— H9A 


120.1 


C24— C25— C20 


120.74 (10) 


C8— C9— H9A 


120.1 


C24— C25— N2 


118.73 (10) 


Cll— CIO— C9 


120.25 (11) 


C20— C25— N2 


120.48 (9) 


Cll— CIO— HlOA 


119.9 






CI— Snl— Ol— C19 


44.23 (11) 


02 ; — Snl— CI 3— C14 


45.61 (9) 


C7— Snl— Ol— C19 


152.44 (11) 


CI— Snl— CI 3— C 18 


-42.79 (11) 


C13— Snl— Ol— C19 


-80.80 (11) 


C7— Snl— CI 3— C18 


143.36 (9) 


C7— Snl— CI— C2 


-150.32 (9) 


Ol— Snl— C13— C18 


56.05 (10) 


C13— Snl— CI— C2 


34.87 (11) 


02 ; — Snl— CI 3— C18 


-132.81 (10) 


Ol— Snl— CI— C2 


-61.55 (10) 


C18— C13— C14— C15 


-0.60 (18) 


02'— Snl— CI— C2 


125.33 (9) 


Snl— C13— C14— C15 


-179.01 (9) 


C7— Snl— CI— C6 


33.28 (10) 


C13— C14— C15— C16 


0.5 (2) 


C13— Snl— CI— C6 


-141.54 (8) 


C14— C15— C16— C17 


0.3 (2) 


Ol— Snl— CI— C6 


122.05 (8) 


C15— C16— C17— C18 


-0.9 (2) 


02'— Snl— CI— C6 


-51.08 (9) 


C16— C17— C18— C13 


0.8 (2) 


C6— CI— C2— C3 


1.14(17) 


C14— C13— C18— C17 


0.0 (2) 


Snl— CI— C2— C3 


-175.23 (9) 


Snl— C13— C18— C17 


178.42 (12) 


CI— C2— C3— C4 


-0.5 (2) 


Snl"— 02— C19— Ol 


161.05 (8) 


C2— C3— C4— C5 


-0.5 (2) 


Snl"— 02— CI 9— C20 


-14.22(14) 


C3— C4— C5— C6 


0.8 (2) 


Snl— Ol— C19— 02 


23.95 (17) 


C4— C5— C6— CI 


-0.13 (18) 


Snl— Ol— C19— C20 


-160.54 (8) 


C2— CI— C6— C5 


-0.84(17) 


02— CI 9— C20— C21 


84.57 (13) 


Snl— CI— C6— C5 


175.71 (9) 


Ol— CI 9— C20— C21 


-91.18 (12) 


CI— Snl— C7— C12 


-137.16(9) 


02— CI 9— C20— C25 


-99.06 (12) 


CI 3— Snl— C7— C12 


37.51 (11) 


Ol— C19— C20— C25 


85.18 (13) 


Ol— Snl— C7— C12 


127.23 (10) 


C25— C20— C21— C22 


0.66(16) 


02'— Snl— C7— C12 


-49.23 (9) 


CI 9— C20— C21— C22 


177.17(10) 


CI— Snl— C7— C8 


38.72 (10) 


C20— C21— C22— Nl 


-177.84 (11) 


C13— Snl— C7— C8 


-146.61 (8) 


C20— C21— C22— C23 


2.76(17) 


Ol— Snl— C7— C8 


-56.89 (9) 


Nl— C22— C23— C24 


177.06 (12) 


02 1 — Snl— C7— C8 


126.65 (9) 


C21— C22— C23— C24 


-3.54(18) 


CI 2— C7— C8— C9 


0.47(18) 


C22— C23— C24— C25 


0.88(19) 


Snl— C7— C8— C9 


-175.60 (10) 


C23— C24— C25— C20 


2.66(18) 


C7— C8— C9— CIO 


0.5 (2) 


C23— C24— C25— N2 


-175.00 (11) 


C8— C9— CIO— Cll 


-0.8 (2) 


C21— C20— C25— C24 


-3.40(16) 


C9— CIO— Cll— C12 


0.1 (2) 


CI 9— C20— C25— C24 


-179.75 (10) 


C8— C7— CI 2— Cll 


-1.23 (17) 


C21— C20— C25— N2 


174.21 (10) 


Snl— C7— C12— Cll 


174.60 (9) 


CI 9— C20— C25— N2 


-2.13 (16) 


CIO— Cll— C12— C7 


0.96 (19) 


03— N2— C25— C24 


-173.22 (11) 


CI— Snl— C13— C14 


135.63 (9) 


04— N2— C25— C24 


7.77(17) 


C7— Snl— CI 3— C14 


-38.23 (11) 


03— N2— C25— C20 


9.12(16) 


Ol— Snl— C13— C14 


-125.54 (9) 


04— N2— C25— C20 


-169.90 (11) 


Symmetry codes: (i) -x+2, y-l/2, 


-z+1/2; (ii) -x+2, y+1/2, 


-z+1/2. 
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Hydrogen-bond geometry (A, °) 

Cgl and Cg2 are the centroids of the C1-C6 and C7-C12 phenyl rings, respectively. 

D—R-A D — H H-A D-A D—H-A 

Nl— H2Nl-01 m 0.85 (2) 2.498 (19) 3.0619 (14) 124.3 (15) 

C5— H5A-04 iv 0.95 2.40 3.3288 (16) 167 

C3— H3A-Cg2 v 0.95 2.58 3.4430 (14) 152 

C21— H21A-Cgl" 0.95 2.70 3.4669 (12) 138 

Symmetry codes: (iii) -x+2, -y+l, -z; (iv) -x+l,y-l/2, -z+1/2; (v)x, -y-l/2, z-1/2; (ii) -x+2,y+l/2, -z+1/2. 
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